Abstract. An ocean simulation of the "greenhouse" climate of the Late Cretaceous, about 80 million years ago (Ma), demonstrates that warm salty deep water, consistent with proxy climate data, can be formed by cooling in the high latitude Southern Hemisphere. This is contrary to the long standing hypothesis of deep water formation due to evaporation over low latitude marginal seas. A reduced equator to pole temperature gradient is maintained with a poleward ocean heat transport that is not larger than today's.
Introduction
During the Campanian stage of the Late Cretaceous (80 Ma), evidence suggests mean annual temperatures were 7-14 K warmer than today [DeConto, 1996] . There is no evidence of significant ice at high latitudes [Frakes et al., 1992] and meridional thermal gradients were very low in the oceans [Barrera et al., 1987; Huber et al., 1995] and on land [Parrish and Spicer, 1988] . Late Cretaceous atmospheric CO2 was much higher than today, with levels estimated from 2 to 9 times present day [Berner, 1990] . Earlier Atmospheric General Circulation Model (AGCM) simulations of Cretaceous climate showed higher CO2 was needed to warm the poles sufficiently and larger poleward heat transport in the one layer 'slab' ocean model was required to maintain a reduced equator to pole surface temperature gradient consistent with marine and continental fossil and isotopic evidence [Barron et al., 1995] . Although larger slab ocean heat transport produces reduced surface temperature gradients in AGCMs, it is difficult to understand how larger ocean heat transport can occur in a Cretaceous ocean with reduced thermal gradients.
In addition to the warmer surface climate, oxygen isotope estimates from deep sea sediment cores suggest that the deep ocean was as much as 15 K warmer during the Cretaceous [Savin, 1977] . To become dense enough to sink to great depths, it is speculated this warm water must have been quite salineø This has suggested extensive tropical and midlatitude marginal seas in areas of high excess evaporation, were the formation sites of very dense warm saline bottom water (WSBW) [Chamberlin, 1906] . It is further speculated that this formation may have a role in maintaining the reduced Cretaceous equator to pole temperature gradient by enhancing the poleward transport of heat in the oceans.
In 
Model Description
The OGCM is a rigid lid, hydrostatic, Boussinesq, primitive equation code [Semtner and Chervin, 1992] modified to accelerate the deep levels to equilibrium [Bryan, 1984] 
Deep Convection
The areas of deepest convection (Fig. 1) Marginal seas may be required to produce warm water with sufficient salinity to deeply convect at low latitudes. However, the correct exchange processes between marginal 
